Control of mouse graft-versus-host disease following allogeneic bone marrow transplantation by blocking the CD28/B7 signaling pathway with lentiviral vector-mediated RNA interference.
Allogeneic hematopoietic stem cell transplantation (allo-HSCT) is an effective way to cure hematological malignancies. However, graft-versus-host disease (GVHD) following transplantation limits the clinical application to some extent. The donor T lymphocytes play a central role in the occurrence and development of GVHD. Control of GVHD by inhibition of T cell proliferation by blocking the CD28/B7 signaling pathway with RNA interference has not been examined. In this study, we constructed a lentiviral vector carrying CD28 shRNA and generated genetically engineered splenocytes through transduction in a murine allogeneic bone marrow transplantation model. The survival and the occurrence of GVHD in transplanted mice were monitored every day. Liver, intestine, skin, and other tissues from the mice in each group were used for histological examination. We also determined plasma concentrations of interleukin (IL)-2, IL-4, IL-5, IL-10, IL-13, and interferon gamma (IFN-γ). Recipient bone marrow from mice that had survived for an extended period was examined to detect chimerism. We succeeded in suppressing the expression of CD28 gene and controlling mouse GVHD following allogeneic bone marrow transplantation in the engineered spleen cell group. These suggest that blocking the CD28/B7 signal transduction pathway with lentiviral vector-mediated RNA interference effectively controlled the occurrence of mouse GVHD following allogeneic bone marrow transplantation. Its mechanism could be due to the inhibition of T cell proliferation and, simultaneously, the promotion of the differentiation of TH0 to TH2 cells, thereby reducing GVHD in the mouse transplantation model.